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[ts#js i ] # y — wfc* <04*£*i**>fc6*tjE$:ii 

SrlEtS-T SttSHajfi-timfElS^ * y i « tulEStftfefeffi 

9 Hu1Efe«IE/<9^-*fc£ 
5-i £#}ft ir I" 5 g »fe«jEg@, 

© 5 *,<D-o i: ^tb b Srm-a-^fc tot © V vj-fuMcH 
-T 5 ##Jt«£ & S W£ fl 3 I- *5 1 1 5 ttr 5£*t#i <?D 
i t §H« t » 5 *>©— o t^f) h 
<Dh<F>\ ^-?fifr<0 fc * H 9 £r#"C . fltflSffiSI^t^fe 

fcttl* #J* 2 IE*© i tbfettiE^e,, 
HfcfeffijE/-?7^ J: 5 K bfc r. t £#*ft 

t -t- 5 1 a* & 3 © I *-r Ha>fE® © g 

5 ] Aa*UBftlw||WEfl»£*t*tt©fe*B i: ^ 
S £: BJS h <0 o ^©-o t tti b *m&-&tc t © t tfn; 



2 

flMBE*^ * y &t/i»iam*Bijfe*ijE>'<7 ^ ib«p» 

TtWEf- v^vS^IEtgy * y K!E1S$*vC^5Wft<E> 

^»)fe«jE#S/!>^A^)^nfc1t#SrS»cMIEfettiE/-« 
=7 * - ^Eft^ * y KiaSt«ft«iE/<5 ^ - ^ Srf^J* 

5 gf l i» fe s«*« 5 © v ^-f tifr&mn g »fe«iIEg! 

So 

fe«lE^7 ^ -^lEtt^ y (Drt^lCg-^-C&JE-TS 

1ft i 7 4 8 %mv> S Wi&Mtt 

fe4gjEi«^p^vASrlEetU^.fE»^-C*)oT, sfl 
IE g ttfett iEftUW rf a if y A littjgE g tbfeM jEISB Ic , 

IIOHW, ttm$^fcmrlE^*fe^«:iinc#.ttjE/-?9 
SfHE*®^#.ttjE/-?7^-^Sr*iJffl 
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[000 1] 
[0 0 0 2] 

[000 3] #Kl» Mfet-ii LXitm* ^Mfe*IE*j£ 
m&ft$:fe£l'X%L&;m*&<ir% 1 1 tic, 

[0 0 0 4] 3=fc, 1 -1 7 9 6 9^ffi(w 

Mfefc*KEi' J 5fc*fc» A73iltffc£:*7-CRT (C a 
thode— Ray Tube) -t — ^MC^^l^ }§jE 

©Mt t ft 5*f A/f£ t> , »*s*>o tc J; 5 ft$f £ LV 

b^tuS V7 w •yyir'H * i- J: o TJg3£ 
U »&$;h//fc&Blli*©feifXt**©l*#»#©^ 

[0 0 0 5] 3 3 3 2 9 

[0 0 0 6] Skt-Sfc, #ffl¥6-l 21159f& 

Wutt, Mfe, .«S» HktSsoA^rfyfefcjJtLTAIBoia 

[000 7] 1 0-1 9 8 7 9 5 *45l«fc 

5tfets £ a s mm w&ta t ©ggst fc^-t^&ft & 

[0 0 0 8] 

*l£-Ctt, 11-17969 -§-^«^P^$Hfc 

#r£W*-g\ ^77-^*^-^^-71-^ (G 
UI:Graphical User Interfa 

ce) \zx^>=^--ft<D^mt^\m^x\ / ^i> 0 

[0 0 0 9] iO^lfe&fflV**:: tlCioT, *tiE*|-#i 

««jc*j»t vfe*jE^"«9 * **#«rciajfe 

ft5o L^Lft^b. *mW"CtBM. 



4 

* 9 „ «yn*roxt*## s/ * £ ft S i: 1 1> , 
*o»IIME J: o T t> « tf 6> o < *[t o ffiH *s * 

[0 0 10] *fl*©*vM£*5*jEfe*«>rifeo£X 
Bf!¥6-1 3 3 3 2 9#^*KH*SJxfc#feH:»Jfe* 

[0 0 11] -iS. »M¥6-1 2 1 1 5 9^SCM 
£Zi%imzZt LXf- #>n& £ tvT ^ -5 — o(0/<7 * - * 

x-ox^ sr^o r t \z tz 

A73Pf^b^tb^Hfc«]E*f^Wfe<D^, 
SrKJeLfcltfttf A#fc6W3l*:3*9M-a:: i* 5 "e#ft 

[0 0 12] WBflspl 0-1 9 8 7 9 5-§-^#lC*5^T 
GU I Srfi]« Ufc*|jE*rtfe©feO»Jt*ife*r*Jffl-i- 

$ht^5„ «*©etbfe*jE*lfe-cr±J!)lfe«*SrRG 

ffl ufc^g-, RGBfjt-^Yc b c r m.<r>mmz.rtxtt.m. 

[0 0 13] #$¥6-1 2 115 9-§-<^«lC*3^T 

1 0-1 9 8 7 9 S^rtRtPSfllfc, feffi, 
Wffl[36»bJp]3£$ixS»*flWE©ffi«l©flt«» -Tft^*>* 

[0 0 14] "t~X\ *^0^(OB6«)(i±fa<DFpm^Sr<» 
ifiU ^ftfi?.PJil^T-C*«l^$H5i^H^S:A*iii 
^i:L, ^coA^iili^^S^s A^ir>-^<DiSS^ 

-5c 

[0 0 15] 

[^aSr^-t-5fc*<D#g:] *^BJtc«t5S«J#.ttiE 
so coiEltrt^Sra^ttEA^iii^^^^StrfS^M 
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ffl $tb/c^*&t-ft^^&*jE^7 > SritrlEfelfijE 
9 |WBfciijE/< 

[0 0 16] *«WfcJ:SS»&*ljE*SsW:» #7-® 

Z> fett 3E'< 7 > - * £ IB*i- 5 ft* 7 * — 9 fBtS^ 

[0 0 17] ^WfcJ^SltlfettEflJIfl^n^ASr 
3E £ HTf i S&feM 3E^B^ g tbfettiE SrtT^-fr 5 fe «> © 

Sic. te»AABB*a»fcl!WB#je#**©tt*6«:M 
[00 18] i"ifet?*>, *^BJ^l<Ogl!jfeffliE*fe 

[0 0 19] #*W©JB2©S»6*]E#ifett, feffiiE 

?zmymix\,^Zo 

[0 0 2 0] ^BJco^3coeKifefflE^-feli. 
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[0 0 2 1] *55W©JBl©i«ife*|jE»«t±, 
tt^^yt, tt*AaWfc*a»fcW£*t*4fe0>ft*fe& 

$Wc£#s« Lx'&bi%z>#m&mmmz*iLxm *>mb 

ivZ&niE'*? ? -9 SriElfrt-SfeffliE^ * 

>*yt, tt«fettm#ia:tc j: o ram $nfc^*fetc 

ftjgfcfeSijE'-^ -9 Sr6*|jE/<9 * -*IEtg;< * y 
[0 0 2 2] *^^©^2©iftfett3E^«f±, 

[0 0 2 3] *^BJ©^3©gli)feMjEiS«f*, 

[0 0 2 4] *^P^©^4©gll)fe«E^«tt, #,«3E 

[0 0 2 5] *%PJ©m5©gtbfe«IE^Btt, AfiWi 
fe {> © Bi-T S ^^Iti^ffl Sr^#J L T# 

6>ix5»«d««AtJ t »*<fi**eiii-*A^)»J*t*«ife 
«f-rsm^!S'JfeffliE^7^-^iEti^^y =«— y 5 ^ 

[0 0 2 6] #^©m6©gi&£vNt:E3£B«2\ 
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[0027] ±!E<Oct 1 m» is^ffis^romfev m*w 

[00 2 8] 

fefl|jE#lfcK:o^-CtftW-*-a. #3gej©gtbfe}$IE*i£ 
rt5»3eSt*ofe*tJESr*3li-5fc»fc. (1) PH£4> 
(2) «ffi3 Jxfctt*6fcJ& DTSiS/«e6«iE/^ ^ - 

Srisjt-rs * x y ■? t t & 5 . 

[00 2 9] (1 ) o^xs'^^TfieiccoA^iil 

fe*|jE©#*sd»9 iftSlSlftflMfcf ©BRWfe-^fJfffeSr 
[0 0 3 0] £©J:5fc#*fcAAB*a»b«J£»*4fe 

**mwnm~ **t, A^«sgT-»i££;ftfc#3fe*f#iw 

R H (a) = b/a 1 1 

s (j) , wmz*svz>ftrtMmR v (k) t>tMr*-3 

[0 0 3 6] ttV^-C, tt*©flBWai*T-Clt*S*v«:A 

V=Ma x (R, G, B) 

V=0(DB$ S = 0 

V > 0 <D&f S= (V-M i 
S = 0<OB# H= 0 

V = R©B$ H= 6 0 (G-B) /SV 



[0 0 3 1 ] ;L<D#£*t*fS«CD£,<Ofe*B, ^SE, PJS 

io [0032] 11 tt»*»©felS##PTtMfl«i: -to* 
^Sr^-rillTfc 9 , HI 2 tt*MMfe©fetB*M& ^It6«g«c$r 

[00 3 3] HI 1 (C*3^Xfifc5^5t>Pl-^©feft»C|| 
©Hfc*sv^-C. TPSfeffiAiiPSfe+gB tic^^ix^fi 

[00 34] 111 2 ^C*3V^T^i0 1 lC^i-feffi(O^^P^I|g 

[003 5] i©^«fe««*te*$»ta»*liltRH 
(i) (i=l~n©l» [H»ife*§ (Hu e) Sr* 

R H (a) ©W3i*jfett» «*.tf-tO»Wfeffi««atC 



(1) 



[0 0 3 7] A^IS^<0#Bj*CDfe*a. BJ^Srft 



n (R, G, B) ) /V 
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V = G<om H= 6 0 (2 + 

V = BCDB# H=60 (4 + 
H<OONf H = H+360 

[0 0 3 8] rco#iBifilco^-c. ^-wfetg^^M* 

RP ( i ) =H I Th ( i) XRH 
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(B-R) /SV) 
(R-G) /SV) 



(2) 



* [0 0 3 9] rcDftiS^A^JM^^W^Bi^tC^LT^ 
ir\ ^-c©4MWfete««fc*jrt5k^ h^7^H I T H 
(i) &fft£-f-s. n±i d^n^-e^SE^c 

RP ( i) S:s 



(i) 



(3) 



[0 0 4 0] C1CD#^\ f^*fe^«fg^RP^ftt>fficO 
ft|g*iErttc#ffi-f--5®*o¥*&RGB«Sr, A^Pi&'P 

«*rft*felwU-CfcJ:V\, ft> ^#>#J>?S5RGB{ii 

Xc = 2X i/K 
Yc = 2Y i/K 
£l>55£T% (Xc, Yc) SrfWtS. - - 

T\ £tt i = 1 a^KfiT^IStfrCfcS. * 

Va=S ( (Xc-X i) 2 + 
-C?*£*l5c £l± i = 1 *»feK*-C©<*fPT?*>5. 
[004 3] d O^* V a k #^*«5©if»» S V 

-r z> *im&m%. v^ms. §r* #> t> © t h cm& 

RP' (o) =H I T H (o) 

lt5fl*3t»*»0^ikVo t©!SOjfe*tltD (o) Sr^ 
ALfctt*£JI*t^^t«ScRP , fcfcllU 

3 £1" 5 CI*0<C< 

1. 0<D$m , &&* D (o) «D (o) ^0. 0©H$C 

[004 5] «±© J: 5 &#£2ti^»Jffi^-fta©##: 

[0046] (2) O^xs/^oam^Jxfcft* 

MUX, #£##^a s &#&£l-#5 J: ^J6A# 
0-1 9 8 7 9 5#^$6»-IHl*$HT^5#^<C>fefe(D 



20 



[004 1] ±SE bfc^ffilifelf $8<D#.£r#asa> 9 

3M^<oMlfe*X©m«&B©#»£*A-t-5. 09*. 

KiBWiil^^-eoXYMS (X i , Y i ) (i = l~ 
K) 



(4) 



★ [004 2] ##Jfe*Bfiig a C#ftt5B*©IS&l 

©#»Vate, 
(Yc-Y i) 2 ) / K (5) 

[0044] MVai SVt O&fcMtt&R. 

30 &K*#ft^Sfe««}t$cRP£^1-5##J&«l 

xr h (o) xc D (°) (6) 

[004 7] HI 3 K^Tfi^tt^^feffilffrflU- 
*3 £ feffi<oaMfc* £ W-mt L/d#-& 

[0 0 4 8] ro^t;*^^$-*5&ttjE/-«7^-^ 
IE^L-C*5<o ^^l-s A*®4fe^bttUi$^fc«r3t 

[004 9] «±fi, -feffio^-t-^S LfcfefctlE^ifclc: 

[0 0 5 0] Hl4Ji*^P^(0^1 OHlfe0iJ{C:i5fettiE 
so ■mW.(Dm$L*:7F-$-7 a y?m-ZhZ>„ l2l4tC*J^-C, 
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20 



fgl 3^A#fflte*»bttffl£*l<fctt^6fc:/StTSjg 
fcfi*BE/<?*-**:fe*ljE*5 1 4 

i-fe*jE«iffl#a 1 6 SftTV 5. 

[00 5 1] B 5 ttH 4 1 1 t?ffl^6. 
ixSGU I <£>— ^JSr^-rH!-C*)«J, HI 6 »40 4 <E>2t#ife 
fitf $8Ett7< y 1 2©E5S««r*"*-ia'C*>lK HI7tt 

8 *#M L-Cfe«E^B 1 ©*Mttl«M»sfcov*-CRW 

w» m 8 fc*i-<63a»f^f±fe*ijEWi 1 

y) ^IC **y«*#*Mi«rtB , t?*>*. 

[oo52] »**aw#a 1 1 fta— f^fetiE©» 

<&SiR¥I8:i l ^JHv^frSGU I ©— tRI&Elsic^ 
-To W5\£ts^Xte&ffijE<Dtt&Vob LT. Mfe> 

[0 0 5 3] r (D#£iVom&.^® 1 1 £ LXte£M%i® 

[00 54] tt*6»tii3MS: 1 3 -eti, *T 
^•y 1 2A>£>K£tii% 

[0055] H16 u:»**ife««lE1** 

(R* , G' , B" ) = (R, G, 
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fcHWfefetiMBEtt* * y l 2»c(i>tt^B^*C 

[00 5 6] ^*fetttU#© 1 3 fiA^jS&O^liliK 
j£U (3) *fc*JJBLT#$MWfe««#fc*J»*Sft* 

feijaia»«Rpfcw-*u ****r*rt-*#»fe««* 

fc^omfc+fcaartaJWiAj**!?)****: UTl^t 

fftti-5fe^>¥^>RGBffi$rA^Pi^*t-*5^6>(t*A 
cDttftfet-TS (BlS^xs/T-S 1) . 
[0 0 5 7] fettIE^7^ -^^r^S 1 5 littS&tt 

^SrfefctJEA*^— ^Efc^y 1 4W|5ltrt^^b^: 

zftm&temmztt vxm v m ^hz&MiE'^ * 

SrfSiSi-^^MiE^^^— ^IBtt^^ey 1 4©IE1SrtS 

Sir^-rS (|2l8^7 i 5'7 p S 2) o 

[0 0 5 8] rofifjE/^^-i'E*^*!) 1 40- 
M*B 7 fci*-*-. [I!7-ete£.*iiE/^*-*!et&^y 
1 4lCE&£*T/fc*t*A, B, C CO o -h<Dtt$i AlZ i|-f- 

jE^7^— ^lEti^^y i 4(£fi*t*B j $>*i-#icic:oi^ 

fett!£^9;<-*tett*fetttti#I&l 3Ki*JV^T 
-a-, (P2, Q2, R2, S2) bt£Z>« 

[0059] $M-sE>&m^®. i 6 \±xtsmmz.n u *t 
^ -**mm vx<&fe&mz?>*ttm 

l-Sfe&fiE^mSrtTS (H18^^s/7 p S 3) . 
[0 0 6 0] i©J:5*fe«jESr3m-t-«t>©i:U-C» 
mz-Hftmy-l 0- 1 9 8 7 9 5-§-^«lC^^$tbfc#, 
*jE*8t«l Sr*Jffli-5 - t &XZ 5. »M¥ 10-19 
8 7 9 5-W3^SK:|l***tfcfe*|jE*«fe**lffl Lfc^ 

B) +h x X (a 1, a2, a 3) 

(7) 

JSC- (Rc. Gc, Be) £ ±E©ffig0>RGBffi (R. 

g, b) t<om<omM*7rrtm&mxhz> 0 

[0 0 6 1 ] rcDggPSh xtt. 



i:V^5^:■eS^^^ ; 5. (R, G, B) fiA^Si 

ifOtttORGBi, (R* , G' , B' ) »4*IIE^ 
<DR G B{fi, (al, a 2, a 3) li-ttb-?:**T,RMjESs 
GMIE*, B«3EaT?*>t>, h xlittiEOf ^feT'fc?>^ 

h x = [ p o s (m- | H u e - h 1 I ) /ra] X s 1 X v 1 

(8) 

tV^5f^:-C**$^^5o ^X-, pos U) tt, x<0 xTfc5. mriW*fe«A*, HueliSI^RG 

OUCpos (x) =0. xiOO^Cpos (x) = so Bm-bnnZfrZHSVm (Hu e, S a t, Va 
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1) COHu eiiT'fcSo hK si, v H±±!Etf3fI:Ic<D 
RGBIWHSVI (hi, si, vl) 

[0062] ^fettta#s i 3 -e*ftm$jT,fctt£fe# 

fe«iE©4''£f6i*9» fettle' 7 *-*ifc5£#©l 5 
TftjeSftfcftMljE^?*-* (P2, Q2, R2, S2) 
litJiaRiit, G«jE», Bill.. WSfeffift 

[0 0 6 3] £!Lk©ttHttfe«©*fc:*B LfcfeffijEg 

[0064] 09 \^w^<r>^, 2 i SfefctiE 

2 ©SSEKWfc Jt 3&4iIE=g§S 2 (±*ftfe4fe&ffi tt 
IB«**y 1 2 0ft9fct£3i»*feW«E*y j ey 1 7 

tt**W©ISi©iait«ilBi*-e*s. i-'tcfe*>. &ff 

[0065] 0 1 0 »±0 9 ©S£3SM^^#,tf #IEtS^ ^ 
y 1 7(0|ExE^J5r^-ri21-Cfe5„ 01 Ofc*SlvC, t£3S 

[0066] m. 010 -ctt«:!i*i-*6fl!f*iBi** * y 

B, CK:ol^-C<>»*Ai:IW»©rt**SEaSnTl^ 
*v ^««*o»*ttNXMXLffli*a. 

[0 0 6 7] 01 1 2 <DM1&MK£5£M 

~01 iSr#R8UT*38«oJB2©3eft«fcJ:5fe«IiE 

s«2©iMtMwo^-aftwi-5. «, bi li^-r&a 
rom^i c7»*y*^ttffl^rtB-c*>5. 

[006 8] ftSfettttJ^IS: 1 3 fi±5S Lfc&ttaEgjB 

Ski-, ft*fe»m#» 

S 1 1) „ 

[0 0 6 9] fettjE/<7^— 5{±ft*£fcb 



/4 

^SrfeMiE^7^— ^IB«^*y 1 4©iB«rt§*>^ 

-t-fc*>*>, feUHE^? 1 5 

■CLfl-e»W**t£-frW-NXMX LflOjMNWKfcttlr 
T#J 9 afeftSfetojE/*? * £iEtrr36*tiE/<7 
>-*Ett**!J 1 4©Et&F'l^&»-> ttfctj^ixfctt 

io ;/7°S 12), 

[00 70] fetftjEi&JS#I9: 1 6 f±7^BHfcfc# U *fr 

fcSitaAaSfcfT?. -*-4*>t»» jE&S^© 1 6 

i"*fe*|jEiaifrfT5 (01 l^x-y^S 1 3) . 
fe*jE£t«2fc*tt56tt3E/<7^--*12lt>*y 1 4 
liNXMX Lfl©#» J««©fe*tjE'<9 * —9 trflWi" 

[00 7 1 ] 012 14*389? <E>gS 3 OjtNM £ <t 5A* 

tttU^Si 3©ft*Mcfc;* h^AMftl 8 
fUI*S 19t *te«W*#ffcft1ft;' * y 2 0 t 
ft^a 2 1 t ^ftfcjy.'^(40 9 Ki5^*38W©JB 2 

9, IBJ-#J*e*H:»4RI-ff-S-*W , U-C*)*. ID 

[00 7 2] 01 3te*&1>Ji<D$!S3<omifomz&Z)&M 
!E } £.W.nWi>fe*^'f7v—3- J r— FtffcS.'ihbBl 
2»t/Bl 3Sr*J«UT*»W0JB3 03tlt«K:J:«fe 
*IEi£«3<D»f1M£o^-CtMl1-*. M» 013C^t 

[0073] tt, n^b^9A.wj/Lmstatm» 
mvo&ffimtzmt^v 1 7 --e»je*ix5#*«»o#^« 

40 h^9A*4^j*1-ailB|l»Ki» tog 

^ISi9f4 (4) SCtrfUfflUTfr^tWWElcaaitttW 
M«<4eSrff»U, £ h\z (5) *S:fflv^-C#»W«« 
»c *5 It 5 M^«tB<D ^Sc fc fWi- 6 . 
[0 0 7 4] j^tc, ±3* Ufeft*fe«*l»»R P ' Srff 

#^W«*^*Slt5ft«fe(R1llie»RP' (6) ^Sr 
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flpffi-f-5fe©5p*SRGB<ti:-f-* (Bl3^y^S2 

1) o 

[00 7 5] fe«3E^V j< 1 5 fiftSfett 

fettjE'*? 1 5fi, 

t Li@-e##l ^tbfc-a-ffN XMX L«©#«««K:*il-L 

/-^lEtt^y l 4©E*rt*&Ste» «W**i/fcft 
*6i;:*ii4fe*|jE/<9>-^Sr»^-* (013*-r 
j/^S 2 2) o 

[0 0 7 6] fe«jE»a#« 1 6 ttATlMkKttU *t 

*S£;h.$8i«fcfT5. i"*t>t», fe«iEMa#ai 614 

-t--5feMI^mS:ff 5 (013^fy7'S23) . 
[0 0 7 7] HI 4l4*^^<D^4»HSS^JtCj:5feffl 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically apply a 
satisfactory color correction to an important object 
(such as skin color, blue sky or green of plants, for 
example,) inside natural images photographed in various 
illumination environments. 

SOLUTION: A representative color extracting means 13 
extracts a representative color by reading the 
distributable area of the hue of an object selected by an 
object selecting means 1 1 and distribution frequency in 
a divided hue area out of an object color information 
memory 12. A color correction parameter determining 
means 15 determines a color correction parameter 
optimal for the representative color extracted by the 
representative color extracting means 13 from stored 
contents in a color correction parameter storage 
memory 14. A color correcting processing means 16 
performs processing for applying the color correction 
only to the representative color of the object and nearby 
colors to the input image. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Automatic color correction equipment which is characterized by providing the following and 
which performs color correction to a specific object in a color picture Object color information storage 
memory which memorizes a division hue field and distribution frequency which divide a field of said 
specific object which can be hue distributed, and are obtained A representation color extract means to 
extract a representation color of said specific object out of an arbitration input image based on the 
contents of storage of said object color information storage memory Color correction parameter storage 
memory which memorizes a color correction parameter assigned to a division hue field which divides a 
field of said specific object which can be hue distributed, and is obtained A color correction parameter 
decision means to determine the optimal color correction parameter for a representation color extracted 
with said representation color extract means from the contents of storage of said color correction 
parameter storage memory, and a color correction processing means to perform color correction 
conversion which acts only on a specific hue using a color correction parameter obtained with said color 
correction parameter decision means 

[Claim 2] Two or more images photoed under various photography environment are beforehand analyzed 
about a specific object. Extended object color information storage memory which memorizes a division 
field and distribution frequency which divide a range about either of what combined one and them of hues 
of said specific object, saturation, and lightness which were acquired which can be distributed, and are 
obtained is included. One histogram of what combined one and them of a hue for [ said ] specification and 
saturation in an input image, and the lightness in said representation color extract means based on a 
division field about either of what combined one and them of said hues, saturation, and lightness is 
obtained. Automatic color correction equipment according to claim 1 characterized by extracting a color 
which multiplies distribution frequency and said histogram of said extended object color information 
storage memory, and exists all over a field with the maximum as a representation color of a specific object. 
[Claim 3] Automatic color correction equipment according to claim 1 or 2 characterized by extracting a 
representation color of said specific object by using distribution of a coordinate location in an image in 
said representation color extract means in addition to one distribution frequency of what combined one 
and them of a hue of a specific object, saturation, and the lightness. 

[Claim 4] Claim 1 to claim 3 characterized by memorizing a color correction parameter assigned by each 
field of a division saturation field which divided into plurality a field of not only a hue of an object but an 



object which can be saturation distributed, and a field which can be lightness distributed, respectively, 
and a division lightness field in said color correction parameter storage memory is automatic color 
correction equipment of a publication either. 

[Claim 5] An automatic color compensator of any of claim 1 to claim 4 characterized by providing the 
following, or a publication Object color information storage memory classified by input which memorizes 
a division field and distribution frequency which divide a range about either of what combined one and 
them of a hue of said specific object, saturation, and the lightness for every input device which can be 
distributed, and are obtained Color correction parameter storage memory classified by output which 
holds a color correction parameter for every output equipment An input/output equipment assignment 
means which reads information which corresponds according to a model of I/O color picture device 
inputted from said object color information storage memory classified by input, and said color correction 
parameter storage memory classified by output from the outside 

[Claim 6] An automatic color compensator of any of claim 1 to claim 5 characterized by providing the 
following, or a publication Sample image storage memory which memorizes two or more kinds of color 
pictures of said specific object A manual color correction processing means to input information over a 
color of an image memorized by said sample image storage memory according to external directions A 
color correction parameter generation means to create a color correction parameter described in said color 
correction parameter storage memory based on information inputted from said manual color correction 
means 

[Claim 7] An automatic color correction method characterized by providing the following of performing 
color correction to a specific object in a color picture A step which extracts a representation color of said 
specific object out of an arbitration input image A step determined based on the contents of color 
correction parameter storage memory which memorizes a color correction parameter assigned to a 
division hue field which divides a field which can be distributed concerning a hue of said specific object in 
the optimal color correction parameter for said extracted representation color, and is obtained A step 
which performs color correction conversion which acts only on a specific hue using said optimal color 
correction parameter 

[Claim 8] An automatic color correction method according to claim 7 characterized by recording a color 
correction parameter assigned by said color correction parameter storage memory to each field of a 
division saturation field which divided into plurality a field of said object which can be saturation 
distributed and a field which can be lightness distributed other than a division hue field of an object, 
respectively, and a division lightness field. 

[Claim 9] An automatic color correction method according to claim 7 or 8 characterized by extracting a 
representation color of said specific object by using distribution of a coordinate location in an image in a 
step which extracts said representation color in addition to distribution frequency about either of what 
combined one and them of a hue of a specific object, saturation, and the lightness. 

[Claim 10] It is the record medium which recorded an automatic color correction control program for 
making automatic color correction perform on automatic color correction equipment which performs color 
correction to a specific object in a color picture. Said automatic color correction control program makes 
said automatic color correction equipment extract a representation color of said specific object out of an 
arbitration input image. A color correction parameter is made to assign to a division hue field which 
divides a field about a hue of said specific object which can be distributed, and is obtained. A record 



medium which recorded an automatic color correction control program characterized by making color 
correction conversion which is made to determine the optimal color correction parameter for said 
extracted representation color, and acts only on a specific hue using said optimal color correction 
parameter perform. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the color correction technology of 
the color picture in a color picture device and color picture processing software, such as a digital still 
camera, a scanner, a display, and a printer, especially about the record medium which recorded the 
control program on automatic color correction equipment and the automatic color correction method list. 
[0002] 

[Description of the Prior Art] In the color reproduction problem of a color picture, while realizing faithful 
color reproduction between color picture devices, the color reproduction sensed that we human beings are 
desirable also serves as an important element. Natural objects, such as green of flesh color, a blue sky, 
and plants, tend to attract human being's attention, and desirable color reproduction is required. 
[0003] Especially, it is related beige and the various beige amendment methods are proposed. For 
example, in JP,8-79549, A, while removing the RF field component of spatial frequency to a beige field and 
making a granular feeling low, it is preventing the gradation nature and the color jump in a highlights 
portion, and the technique of raising beige repeatability is proposed. 

[0004] Moreover, it becomes blackish, or the color from which it separates from desirable flesh color which 
displays an input image on a color CRT (Cathode-Ray Tube) monitor, and is set [ image ] as the object of 
amendment in the portion which has separate from the desirable beige range in JP,11-17969,A in order 
[ be desirable ] to amend beige, and which green cut is specify with a pointing device, and the technique of 
change the hue of the specified attention pixel and the hue near [ the ] the contiguity into the target hue 
is propose. 

[0005] Furthermore, to JP,6- 133329, A, it does not restrict beige, but a local color gap of a certain specific 
category color is detected to it, and the technique of amending a color gap by changing into the 
representation color of the category is proposed. 

[0006] The color correction method which took human being's memory color into consideration to category 

colors, such as flesh color, empty, and green, is proposed by JP,6- 121159, A further again. 

[0007] On the other hand, the hue which amends is set as arbitration and the color correction method 

which acts only on a specific hue is proposed by JP, 10- 198795, A by defining whenever [ showing the 

distance of the specified specific hue and hue of an attention pixel / special-feature ]. 

[0008] 

[Problem(s) to be Solved by the Invention] In the case of the technique indicated by JP, 11- 17969, A, by the 



conventional color correction method mentioned above, the dialogue with the user by the graphical user 
interface (GUI graphical User Interface) is used. 

[0009] Since a setup of the representation color and color correction parameter in an amendment object 
domain is manually attained by using this technique, flexible and good color correction processing is 
attained. However, this technique is not suitable when a lot of image data must be processed for a short 
time. That is, while the processing time and an effort serve as a neck, there are problems, like an 
amendment result varies also with an operators level of skill. 

[0010] In order to solve dispersion of the amendment result by the difference in an operator, and the 
problem of the processing time, the automatic color correction of a color picture which does not need 
actuation of a user is needed. Although it is the technique the technique indicated by JP,6-133329,A 
detects the specified hue field, and transposes it to a typical fixed color, unless the color of natural objects, 
such as green of flesh color, a blue sky, and plants, is not fixed and the color after conversion also gives a 
certain amount of dispersion, natural color reproduction is not obtained. 

[0011] On the other hand, by the technique indicated by JP,6- 121159, A, one parameter beforehand set up 
to each object, such as a green natural object of flesh color, a blue sky, and plants, will be used. However, 
generally the color of natural objects, such as green [ of flesh color and plants ] and a blue sky, will have 
large color distribution under the effect of various input devices, photography environment, etc. thus, the 
hue of the color of the amendment object detected by the color correction of an object with large color 
distribution from the input image, saturation, and lightness - responding more grain - if the optimal 
amendment parameter is not set up densely, good color reproduction is unrealizable. 

[0012] In JP, 10- 198795, A, the case where the specification method of the color for [ using GUI ] 
amendment is used, and the method of the automatic color correction when limiting beige are proposed. 
Although it says that the threshold of a RGB value or a YCbCr value is set up and a beige field is detected 
by the latter automatic color correction method, when it applies to the image photoed under various 
lighting environment or a background, the detection precision of a beige field will become low only with 
the threshold of a RGB value or a YCbCr value. 

[0013] Also in JP,6- 121159, A, in order to detect an amendment object from an input image, the 
information on the area of the object domain judged from the threshold of a hue, saturation, and lightness, 
i.e., a simple histogram, is used like the JP, 10- 198795, A official report, but since it is the same, the 
detection precision of a beige field will become low, for example. 

[0014] then - the purpose of this invention cancels the above-mentioned trouble, and uses as an input 
image the natural image photoed under various lighting environment, and there is no information, such 
as the lighting environment of this input image and the sensitivity property of an input sensor, » ** it is 
in offering the record medium which recorded that control program on the automatic color-correction 
equipment and the automatic color-correction method list which can realize good color correction. 
[0015] 

[Means for Solving the Problem] Object color information storage memory which memorizes a division 
hue field and distribution frequency which automatic color correction equipment by this invention is 
automatic color correction equipment which performs color correction to a specific object in a color picture, 
divides a field of said specific object which can be hue distributed, and are obtained, A representation 
color extract means to extract a representation color of said specific object out of an arbitration input 
image based on the contents of storage of said object color information storage memory, Color correction 



parameter storage memory which memorizes a color correction parameter assigned to a division hue field 
which divides a field of said specific object which can be hue distributed, and is obtained, A color 
correction parameter decision means to determine the optimal color correction parameter for a 
representation color extracted with said representation color extract means from the contents of storage 
of said color correction parameter storage memory, It has a color correction processing means to perform 
color correction conversion which acts only on a specific hue using a color correction parameter obtained 
with said color correction parameter decision means. 

[0016] A step which an automatic color correction method by this invention is the automatic color 
correction method of performing color correction to a specific object in a color picture, and extracts a 
representation color of said specific object out of an arbitration input image, A step determined based on 
the contents of color correction parameter storage memory which memorizes a color correction parameter 
assigned to a division hue field which divides a field which can be distributed concerning a hue of said 
specific object in the optimal color correction parameter for said extracted representation color, and is 
obtained, It has a step which performs color correction conversion which acts only on a specific hue using 
said optimal color correction parameter. 

[0017] A record medium which recorded an automatic color correction control program by this invention It 
is the record medium which recorded an automatic color correction control program for making automatic 
color correction perform on automatic color correction equipment which performs color correction to a 
specific object in a color picture. Said automatic color correction control program makes said automatic 
color correction equipment extract a representation color of said specific object out of an arbitration input 
image. A color correction parameter is made to assign to a division hue field which divides a field about a 
hue of said specific object which can be distributed, and is obtained. The optimal color correction 
parameter for said extracted representation color is made to determine, and color correction conversion 
which acts only on a specific hue using said optimal color correction parameter is made to perform. 
[0018] Namely, the 1st automatic color correction method of this invention In an automatic color 
correction method of performing color correction to a specific object in a color picture A step which 
extracts a representation color of a specific object out of an arbitration input image, and a step which 
assigns a color correction parameter to a division hue field which divides a field about a hue of a specific 
object which can be distributed, and is obtained, A step which determines the optimal color correction 
parameter for an extracted representation color, and a step which performs color correction conversion 
which acts only on a specific hue using optimal color correction parameter are included. 
[0019] The 2nd automatic color correction method of this invention is assigning a color correction 
parameter to each field of a division saturation field which divided into plurality a field of not only a 
division hue field of an object but an object which can be saturation distributed, and a field which can be 
lightness distributed, respectively, and a division lightness field in a step which assigns a color correction 
parameter. 

[0020] In addition to a hue of a specific object, saturation, lightness, or distribution frequency about what 
combined them, the 3rd automatic color correction method of this invention is extracting a representation 
color of a specific object by using distribution of a coordinate location in an image in a step which extracts 
a representation color. 

[0021] In automatic color correction equipment with which the 1st automatic color correction equipment 
of this invention performs color correction to a specific object in a color picture Object color information 



storage memory which memorizes a division hue field and distribution frequency which divide a field of a 
specific object which can be hue distributed and are obtained, A representation color extract means to 
extract a representation color of a specific object out of an arbitration input image, Color correction 
parameter storage memory which memorizes a color correction parameter assigned to a division hue field 
which divides a field of a specific object which can be hue distributed and is obtained, A color correction 
parameter decision means to determine the optimal color correction parameter for a representation color 
extracted by representation color extract means from color correction parameter storage memory, A color 
correction processing means to perform color correction conversion which acts only on a specific hue using 
a color correction parameter obtained by color correction parameter decision means is included. 
[0022] A hue of a specific object which the 2nd automatic color correction equipment of this invention 
analyzed beforehand two or more images photoed under various photography environment about a 
specific object, and was acquired, It has extended object color information storage memory which 
memorizes a division field and distribution frequency which divide a range about saturation, lightness, or 
a thing that combined them which can be distributed, and are obtained. A hue for pinpointing based on a 
division field about what combined a hue, saturation, lightness, or them in a representation color extract 
means in an input image, A histogram of saturation, lightness, or those combination is obtained, 
distribution frequency and a histogram are multiplied, and a color which exists all over a field with the 
maximum is extracted as a representation color of a specific object. 

[0023] In addition to a hue of a specific object, saturation, lightness, or distribution frequency of the 
combination, the 3rd automatic color correction equipment of this invention is extracting a representation 
color of a specific object by using distribution of a coordinate location in an image in a representation color 
extract means. 

[0024] The 4th automatic color correction equipment of this invention has memorized a color correction 
parameter assigned by each field of a division saturation field which divided into plurality a field of not 
only a hue of an object but an object which can be saturation distributed, and a field which can be 
lightness distributed, respectively, and a division lightness field in color correction parameter storage 
memory. 

[0025] The 5th automatic color-correction equipment of this invention includes the object color 
information- storage memory classified by input which memorizes a hue of a specific object,, saturation, 
lightness or a division field that divides a range about what combined them which can be distributed, and 
is obtained, and distribution frequency, the color-correction parameter storage memory classified by 
output which hold a color -correction parameter for every output equipment, and an 
input/output-equipment assignment means to by_which a user can choose the model of I/O color-picture 
device, for every input device. 

[0026] The 6th automatic color-correction equipment of this invention displays on a monitor the image 
memorized by the sample image storage memory which memorizes two or more kinds of color pictures of a 
specific object, and sample image storage memory, and includes the manual color-correction processing 
means which makes it possible to make a user amend a color of a specific object, and a color- correction 
parameter generation means create the color-correction parameter which describes in color-correction 
parameter storage memory from a result of a manual color-correction means. 

[0027] As mentioned above, it becomes possible to perform good color correction automatically to 
important photographic subjects (for example, flesh color, a blue sky, green of plants, etc.) in a natural 



image photoed under various lighting environment by extracting a representation color of specific objects, 
such as flesh color in an image sight, green [ of plants ], and a blue sky, to high degree of accuracy, and 
setting up the optimal color correction parameter for an extracted representation color, namely, - a 
natural image photoed under various lighting environment is used as an input image, and there is no 
information, such as lighting environment of this input image and the sensitivity property of an input 
sensor, --**-• it becomes possible to realize good color correction. 
[0028] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to details with 
reference to a drawing. First, the automatic color correction method of this invention is explained. By the 
automatic color correction method of this invention, in order to realize color correction for [ in an input 
image ] specification automatically, without using GUI, the step which extracts a representation color 
from the field for [ in (l) image ] specification, and the step which sets up the optimal color correction 
parameter according to the representation color by which (2) extracts were carried out are needed. 
[0029] Although the representation color of a specific object field is automatically extracted out of the 
input image of arbitration in the step of (l), the input image contains images which cannot specify 
whether it is that which inputted or came to hand from what kind of the source (device), such as an image 
database on a digital camera, a scanner, and the Internet, in this case. That is, since the sensor 
sensitivity property of an input device cannot be specified, it is difficult to presume the lighting color and 
the object color in the image sight in which the hand of color correction serves as a loan. 
[0030] From such various input images, in order to extract a representation color from the field of a 
specific object, by this invention, a hue, saturation, and the range which can be distributed and 
distribution frequency about lightness of the color obtained from the specific object domain in the image 
data for [ which was first photoed with various lighting environment, the background, and the input 
device ] specification are prepared beforehand. 

[0031] What is necessary is just to ask once, although the range which can be distributed and distribution 
frequency about a hue, saturation, and lightness of a color of this specific object domain are the same as 
that of the recognition dictionary in pattern recognition and creation takes the activity by the help. That 
is, in case the representation color of a specific object is actually extracted from an input image, the 
representation color of a specific object can be automatically extracted by using the range which can be 
distributed and distribution frequency about a hue, saturation, and lightness of a color of this specific 
object domain. 

[0032] Drawing 1 is drawing showing the field which can be hue distributed and frequency of an object, 
drawing 2 is drawing showing the condition of having divided the field of an object which can be hue 
distributed, and drawing 3 is drawing showing change of the hue before and behind the color correction of 
an object. 

[0033] In drawing 1 , an example of the range about the hue of a certain specific object which can be 
distributed, and distribution frequency is shown. In this drawing, the field inserted into the minimum 
hue A and the maximum hue B shows the hue range over which a specific object may be distributed, i.e., 
the range of a hue which can be distributed. The axis of ordinate expresses the distribution frequency for 
[ in this range that can be distributed ] specification. In addition, although drawing 1 shows the 
distribution frequency and the range which can be distributed only of a hue, while being able to create 
similarly about the range which can be distributed and distribution frequency in a saturation component 



and a lightness component, it is also possible to create the range which can be distributed and 
distribution frequency in the three-dimension space which unified three components of a hue, saturation, 
and lightness. 

[0034] The range which can be distributed is divided into n pieces for the range of the hue shown in 
drawing 1 in drawing 2 which can be distributed at a certain gap. Here, regularity is sufficient as the gap 
to divide and it may be adjustable. Dr awing 2 shows the example which divided into 11 fields the range in 
the hue of a specific object which can be distributed. Let what divided hereafter the range of a hue which 
can be distributed be a division hue field. 

[0035] Distribution frequency RH in this division hue field (i [H expresses a hue (Hue)]) (integer of i= 1 - 
n) is calculated. Distribution frequency RH to a certain division hue field a If the count method of (a) 
makes b pieces the measurement size which exists, for example in the division hue field a and a sample 
total is made into an all individual RH (a) =b/all .... (l) 

You may consider as **. Distribution frequency [ in / similarly / saturation ] RS (j) and distribution 
frequency Rv in lightness (k) is calculable. 

[0036] Then, the technique of extracting the field where the representation color of a specific object is 
contained out of the input image photoed under the lighting environment of arbitration is explained. By 
this technique, the distribution frequency in the above-mentioned range which can be distributed and 
above-mentioned division field of a specific object is used. Here, paying attention to a hue, it explains for 
simplification of explanation. 

[0037] The hue of each pixel of an input image, saturation, and lightness are calculated. Here, a hue, 
saturation, and lightness are the formula of the following widely used in color picture processing. V=Max 
(R, G, B) 

At the time of V= 0 S= 0 At the time of V> 0 S=(VMin <R, G, B))/V At the time of S= 0 H= 0 At the time of 
V=R H=60 (G B) / SV At the time of V=G H= 60 (2+ (B R) / SV) 
At the time of V=B H= 60 (4+ (R-G) / SV) 
At the time of H< 0 H=H +360 .... (2) 

It is not this limitation, although it can be alike and shown HSV can be used. 

[0038] When that hue judges whether it is within the limits which can be distributed in the hue of a 
specific object and it judges that it is within the limits about each of this pixel, it judges to which field of 
the division hue field where that hue is divided into n pieces it belongs. 

[0039] Histogram [ in / this processing is performed to all the pixels in an input image, and / all division 
hue fields ] HITH 0) is created. Here, it expresses which field of the division hue field divided into n pieces 
1 is an integer from 1 to n, and is. Representation color candidate characteristic RP in each division hue 
field (0 RP(0 =HITH (i) xRH (i) .... (3) 

It calculates by the formula to say. Here, i is an integer tol n. 

[0040] In this case, the representation color candidate characteristic RP considers as the hue field where 
the specific object in an input image has the division hue field which was the largest as for the value. 
Thus, it is good also as a representation color of the average RGB value of pixel which exists in selected 
division hue field pinpointing object in an input image, the RGB value is beforehand assigned to each 
division hue field, and the value may be made into a representation color. In addition, the RGB value 
assigned beforehand is good also as an average RGB value of the color which uses the same image data 
set as what asked for the above-mentioned range which can be distributed and above-mentioned 
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distribution frequency about a hue, saturation, and lightness of a specific object, and exists in each 
division field. 

[0041] The technique mentioned above is a way a hand extracts the representation color of a specific 
object only for color information in a loan. In order to raise the extract precision of a representation color 
furthermore, distribution of the coordinate location in the inside of the image of the pixel which exists in 
each division hue field is introduced. For example, when K pieces exist in the division hue field a, it is 
first from XY coordinate (Xi, Yi) 6=1 -K) in the inside of the K image. Xc=sigma Xi/K Yc=sigma Yi/K .... (4) 
An average coordinate (Xc, Yc) is calculated by the formula to say. Here, sigma is total from i= 1 to K. 
[0042] Distribution Va of the coordinate location of the pixel which exists in the division hue field a 
Va=sigma(Xc-Xi) (2+(Yc-Yi) 2)/K .... (5) 

It is come out and expressed. In addition, sigma is total from i= 1 to K. 

[0043] The difference of this distribution Va and the criteria distribution SV of a specific object is 
introduced into evaluation of a division hue field. Criteria distribution of a specific object is calculable by 
using the same image data set as what asked for the range which can be distributed and distribution 
frequency about a hue, saturation, and lightness of the specific object mentioned above. 
[0044] How to evaluate the difference of the distribution of a division hue field and criteria distribution 
which prepare a threshold in the difference of Distribution Va and the criteria distribution SV, abandon 
this field when the difference of distribution exceeds that threshold, and have the representation color 
candidate characteristic RP big next RP'(o) =HITH (o) xRH (o) xCD (o) .... (6) 

Representation color candidate characteristic RP' which introduced the absolute value D of the difference 
of the criteria distribution SV and the distribution Vo of the specific object in the division hue field o (o) is 
defined like the formula to say, and there is also the method of making it into the hue field where the 
specific object in an input image has the division hue field which has the maximum. Here, C is the real 
constant of 0< C<1.0, and D (o) is the real number of D(o) >=0.0. 

[0045] Let the average of the color which exists all over the division hue field chosen also taking 
distribution of the coordinate location of the above specific objects into consideration be a representation 
color. 

[0046] Next, how to set up the optimal color correction parameter according to the representation color 
from which the step of (2) was extracted is explained. To two or more image data including a specific 
object, color correction is beforehand performed by the help so that a specific object may become a good 
color. The amendment method at this time has the color correction method which acts only on the specific 
hue currently indicated by JP, 10- 198795, A, an available method of using GUI, etc. 

[0047] The example at the time of setting to drawing 3 and equalizing the variation of the hue before and 
behind the color correction of a specific object for every division hue field is shown. In addition, the hue 
before the origin of an arrow head amending and the hue after an end point amending are expressed. 
[0048] The color correction parameter which generates this variation is described in color correction 
parameter storage memory etc. for every division hue field. The hue of the representation color of the 
specific object extracted from the input image is calculated after that, and the color correction parameter 
set as the division hue field to which the hue exists is read from the above-mentioned color correction 
parameter setting table, and is determined. 

[0049] Although the above explained the color correction method which paid its attention only to the hue, 
color correction with a more high precision is realizable by adding the information on saturation and 



lightness using the still more nearly same technique. 

[0050] Drawing 4 is the block diagram showing the configuration of the color correction equipment by the 
1st example of this invention. An object selection means 11 to specify the object to which color correction 
equipment 1 performs color correction in drawing 4 , The object color information storage memory 12 
which memorizes the field which can be distributed and distribution frequency in a hue for every specific 
object currently assumed beforehand, A representation color extract means 13 to extract the 
representation color of a specific object from an input image, The color correction parameter storage 
memory 14 which memorizes a color correction parameter, and a color correction parameter decision 
means 15 by which the representation color extract means 13 determines the optimal color correction 
parameter from the contents of the color correction parameter storage memory 14 according to the 
representation color extracted from the input image, It consists of color correction processing means 16 to 
perform color correction only to the extracted representation color and the color around the near. 
[0051] Drawing 5 is drawing showing an example of GUI used with the object selection means 11 of 
drawing 4 , drawing 6 is drawing showing the example of description of the object color information 
storage memory 12 nf drawing 4 , drawing 7 is drawing showing the example of description of the color 
correction parameter storage memory 14 of drawing 4 , and drawing 8 is a flow chart which shows 
actuation of the color correction equipment by the 1st example of this invention. With reference to these 
drawing 4 - drawing 8 , the configuration and actuation of color correction equipment 1 are explained. In 
addition, it realizes by performing the program of the control memory which each part of color correction 
equipment 1 does not illustrate, and the processing actuation shown in drawing 8 has ROM (read-only 
memory), usable IC (integrated circuit) memory, etc. as a control memory. 

[0052] The object selection means 11 offers the function in which a user makes the object of color 
correction selectable easily. An example of GUI used with the object selection means 11 is shown in 
drawing 5 . GUI which can choose three kinds of green [ of flesh color and plants ] and a blue sky as an 
object of color correction in drawing 5 is shown. 

[0053] It is also possible to make two or more objects as [ structure / be / selectable / on condition of the 
field in the color space of each object which can be distributed not lapping as this object selection means 
11 ]. The condition that flesh color is chosen is expressed with drawing 5 

[0054] With the representation color extract means 13, the distribution frequency in the field which can 
be distributed and division hue field of a hue of an object which were first chosen in the object selection 
means 11 is read from the object color information memory 12. 

[0055] Here, an example of the object color information storage memory 12 is shown in drawing 6 . 
Drawing 6 shows the division hue field number about Object A, the bound value of the hue for specifying 
each division hue field, and frequency among the objects A, B, and C described by the object color 
information storage memory 12. In addition, although not illustrated, the same information as the 
above-mentioned object A is described by the object color information storage memory 12 also about 
Object B and Object C. 

[0056] The representation color extract means 13 calculates a hue about all the pixels of an input image, 
creates the histogram of a division hue field, calculates the representation color candidate characteristic 
RP in each division hue field using (3) types, and chooses it as a field where the object A in the image 
occupies the division hue field which has maximum. Furthermore, the representation color extract means 
13 makes the average RGB value of the color which exists in the division hue field the representation 



color of the object A in an input image ( drawing 8 step S l). 

[0057] The color correction parameter decision means 15 determines the optimal color correction 
parameter for the representation color extracted with the representation color extract means 13 from the 
contents of storage of the color correction parameter storage memory 14. That is, the color correction 
parameter decision means 15 determines the optimal color correction parameter for the extracted 
representation color based on the contents of storage of the color correction parameter storage memory 14 
which memorizes the color correction parameter assigned to the division hue field which divides the field 
about the hue of a specific object which can be distributed, and is obtained ( drawing 3 step S2). 
[0058] An example of this color correction parameter storage memory 14 is shown in drawing 7 . Drawing 
7 shows the contents of description about the object A of the objects A, B, and C described by the color 
correction parameter storage memory 14. In addition, although not illustrated, the same contents as the 
above-mentioned object A are described by the color correction parameter storage memory 14 also about 
Object B and Object C. For example, a color correction parameter is set to (P2, Q2, R2, S2) when the hue 
which Object A occupies in the representation color extract means 13 is the division hue field 2. 
[0059] The color correction processing means 16 performs processing to which color correction is 
performed only to the representation color and the color near near of an object to an input image. That is, 
the color correction processing means 16 performs color correction conversion which acts only on a specific 
hue using the optimal color correction parameter ( drawing 8 step S3). 

[0060] As what realizes such color correction, the color correction method indicated by JP, 10- 198795, A can 
be used, color correction type [ as opposed to / when the color correction method indicated by 
JP, 10- 198795, A is used / Input RGB ] (R f , G', and B - ') =(R, G, B) +hxx (al, a2, a3) 
.... (7) 

It is expressed with the formula to say. here - (R, G, B) - the RGB value of the arbitration in an input 
image - ( - R*, G', and B - ' -) - the RGB value after amendment - (al, a2, a3) - respectively - the 
amount of R amendments, the amount of G amendments, and the amount of B amendments - it is - hx - 
the main color of amendment - it is (Rc, Gc, Be) - it is whenever [ special-feature / which shows the 
distance between the RGB values (R, G, B) of the above-mentioned arbitration ]. 
[0061] This distance hx [pos (m- 1 Hue-hl I )/m] xslxvl .... (8) [ hx= ] 

It is expressed with the formula to say. Here, pos (x) is pos(x) =x at the time of pos(x) =0 and x>=0 at the 
time of x< 0. m is a permissible hue angle and the Hue value of the HSV value (Hue, Sat, Val) by which 
Hue is calculated from the RGB value for amendment, hi, si, and vl are the HSV values (hi, si, vl) of 
the RGB value of the above-mentioned arbitration. 

[0062] The representation color extracted, with the representation color extract means 13 turns into a 
main color of color correction, and the color correction parameter (P2, Q2, R2, S2) determined with the 
color correction parameter decision means 15 serves as the amount of R amendments, the amount of G 
amendments, the amount of B amendments, and a permissible hue angle, respectively. 
[0063] Although the above explanation explained the color correction equipment 1 which paid its 
attention only to the hue, the object color information memory 12 of color correction equipment 1 can be 
extended, and color correction equipment with a more high precision can be realized by adding not only a 
hue but saturation and a lightness component. 

[0064] Drawing 9 is the block diagram showing the configuration of the color correction equipment by the 
2nd example of this invention. In drawing 9 , except having formed the color information storage memory 



17 for an escape instead of the object color information storage memory 12, the color correction equipment 
2 by the 2nd example of this invention has the same composition as the color correction equipment 1 by 
the 1st example of this invention shown in drawing 4 , and has given the same sign to the same 
component. Moreover, actuation of the same component is the same as that of the 1st example of this 
invention. That is, color correction equipment 2 is color correction equipment not only in consideration of 
a hue but saturation and a lightness component. 

[0065] Drawing 10 is drawing showing the example of description of the extended object color information 
storage memory 17 of drawing 9 . In drawing 10 , the color information storage memory 17 for an escape 
consists of a division information bureau where the bound value of each component for dividing the field 
of an object which can be distributed was described about a hue, saturation, and lightness, and a 
frequency information bureau where the frequency in each division field is described. 
[0066] In addition, although drawing 10 shows the contents of description about the object A in the color 
information storage memory 17 for an escape, the contents same also about Objects B and C as Object A 
are described. In the case of drawing 10 , the field of Object A which can be distributed is divided by L 
pieces about M pieces and lightness about N individual and saturation about a hue, and the total of a 
division field serves as a NxMxL individual. 

[0067] Drawing 11 is a flow chart which shows actuation of the color correction equipment by the 2nd 
example of this invention. With reference to these drawing 9 - drawing 11 , actuation of the color 
correction equipment 2 by the 2nd example of this invention is explained. In addition, it realizes by 
performing the program of the control memory which each part of color correction equipment 2 does not 
illustrate, and the processing actuation shown in drawing 11 has ROM, an usable IC memory, etc. as a 
control memory. 

[0068] The representation color extract means 13 creates the histogram of the division field divided in a 
hue, saturation, and lightness using the same technique as the color correction equipment 1 mentioned 
above, calculates the representation color candidate characteristic RP in each division field, and makes it 
the division field where an object has the maximum. Furthermore, the representation color extract means 
13 makes the average RGB value of the color which exists in the division field the representation color of 
the object in an input image ( drawing 11 step Sll). 

[0069] The color correction parameter decision means 15 determines the optimal color correction 
parameter for the representation color extracted with the representation color extract means 13 from the 
contents of storage of the color correction parameter storage memory 14. Namely, the color correction 
parameter decision means 15 The field about the hue of a specific object, saturation, and lightness which 
can be distributed is related with a hue. N individual, a total of N divided by L pieces about M individual 
and lightness about saturation - based on the contents of storage of the color correction parameter 
storage memory 14 which memorizes the color correction parameter assigned to a xMxL piece division 
field The optimal color correction parameter for the extracted representation color is determined 
( dra wing 11 step S12). 

[0070] The color correction processing means 16 performs processing to which color correction is 
performed only to the representation color and the color near near of an object to an input image. That is, 
the color correction processing means 16 performs color correction conversion which acts only on a specific 
hue using the optimal color correction parameter ( drawing 11 step S13). In addition, the color correction 
parameter storage memory 14 in color correction equipment 2 shall hold the color correction parameter of 



the division field of a NxMxL individual. 

[0071] Drawing 12 is the block diagram showing the configuration of the color correction equipment by 
the 3rd example of this invention. In drawing 12 , except having established the histogram creation 
means 18, the distributed count means 19, the object field distribution storage memory 20, and the 
representation color decision means 21 instead of the representation color extract means 13, the 
color-correction equipment 3 by the 3rd example of this invention has the same composition as the 
color-correction equipment 2 by the 2nd example of this invention shown in drawing 9 , and has given the 
same sign to the same component. Moreover, actuation of the same component is the same as that of the 
2nd example of this invention. That is, with color correction equipment 3, in case the representation color 
of an object is extracted from an input image, it is taking into consideration also about distribution of a 
coordinate location not only the color information on an object but on an image. 

[0072] Drawing 13 is a flow chart which shows actuation of the color correction equipment by the 3rd 
example of this invention. With reference to these drawing 12 and drawing 13 , actuation of the color 
correction equipment 3 by the 3rd example of this invention is explained. In addition, it realizes by 
performing the program of the control memory which each part of color correction equipment 3 does not 
illustrate, and the processing actuation shown in drawing 13 has ROM, an usable IC memory etc. as a 
control memory. 

[0073] First, the histogram creation means 18 also records the image coordinate of the color hit to the 
field at the same time it creates the histogram in each division field of an object specified by the extended 
object color information storage memory 17. The distributed count means 19 calculates the average 
coordinate location in each division field using (4) types, and calculates distribution of the coordinate 
location in each division field using (5) types further. 

[0074] next - having mentioned above - representation a color - a candidate - a characteristic - RP - 1 
- calculating - a sake - representation - a color - decision a means - 21 - an object - a field - 
distribution - storage - memory - 20 - from - an object - criteria - distribution - read in - criteria - 
distribution - each ~ division - a field - it can set - a coordinate - a location - distribution - a difference 
-- calculating - each - division - a field - it can set - representation - a color - a candidate - a 
characteristic - RP - ' " (6) a formula - using - calculating . Consider as the hue field where the specific 
object in an input image occupies the division field which has the maximum, and let the representation 
color be the average RGB value of the color which exists in the selected division field like the 
representation color extract means 13 ( drawing 13 step S21). 

[0075] The color correction parameter decision means 15 determines the optimal color correction 
parameter for the representation color extracted with the representation color extract means 13 from the 
contents of storage of the color correction parameter storage memory 14. Namely, the color correction 
parameter decision means 15 The field about the hue of a specific object, saturation, and lightness which 
can be distributed is related with a hue. N individual, a total of N divided by L pieces about M individual 
and lightness about saturation - based on the contents of storage of the color correction parameter 
storage memory 14 which memorizes the color correction parameter assigned to a xMxL piece division 
field The optimal color correction parameter for the extracted representation color is determined 
( drawing 13 step S22). 

[0076] The color correction processing means 16 performs processing to which color correction is 
performed only to the representation color and the color near near of an object to an input image. That is, 



the color correction processing means 16 performs color correction conversion which acts only on a specific 
hue using the optimal color correction parameter (drawing 13 step S23). 

[0077] Drawing 14 is the block diagram showing the configuration of the color correction equipment by 
the 4th example of this invention. In drawing 14 , color correction equipment 4 consists of the object 
selection means 11, the representation color extract means 13, the color correction parameter decision 
means 15, the color correction processing means 16, object color information storage memory 22 classified 
by input, color correction parameter storage memory 23 classified by output, and an input/output 
equipment assignment means 24. 

[0078] Generally, color picture input/output equipment differs in a color property for every device. If it 
turns out that the input image is now obtained by the input device currently assumed beforehand, the 
distribution field of an object can be limited to some extent. Moreover, when the output equipment of the 
output image after color correction processing can be specified and it outputs with the output equipment, 
color correction brings a still better result by preparing the color correction parameter amended by the 
optimal color. 

[0079] Drawing 15 is drawing showing an example of GUI used with the input/output equipment 
assignment means 24 of drawing 14 . In drawing 15 , the input/output equipment assignment means 24 
provides the user with the function which makes an input device and output equipment selectable using 
GUI to illustrate. Although input/output equipment is selectable 3 models at a time respectively and has 
come like Devices D, E, and F as Devices A, B, and C and output equipment as an input device in GUI 
shown in drawing 15 , it is not this limitation if it is the structure which is selectable. 
[0080] The field which can be distributed and distribution frequency of an object as shown in drawing 6 or 
drawin g 10 are recorded on the object color information storage memory 22 classified by input for every 
model of models A, B, and C which are the input devices which this equipment assumes. 
[0081] The input/output equipment assignment means 24 sends read in, and the field which can be 
distributed and distribution frequency of the object from the object color information storage memory 22 
classified by input to the representation color extract means 13 for the field which can be distributed and 
distribution frequency of an object corresponding to the selected input device. The representation color 
extract means 13 extracts a representation color based on them. 

[0082] The color correction parameter in the division field of the object shown in drawing 7 is recorded on 
the color correction parameter storage memory 23 classified by output for every model of models D, E, and 
F which are the output equipment which this equipment assumes. 

[0083] The input/output equipment assignment means 24 sends read in and the color correction 
parameter of the object for the color correction parameter of the object corresponding to the output 
equipment specified by the user to the color correction parameter decision means 15 from the color 
correction parameter storage memory 23 classified by output. The color correction parameter decision 
means 15 is determined from the color correction parameter with which the optimal color correction 
parameter for the representation color extracted with the representation color extract means 13 is sent 
from the input/output equipment assignment means 24. By the above processing, color correction 
equipment 4 can realize highly precise color correction, when input/output equipment can be specified. 
[0084] Drawing 16 is the block diagram showing the configuration of the color correction equipment by 
the 5th example of this invention. In drawing 16 , except having added the manual color correction 
processing means 25, the sample image storage memory 26, and the color correction parameter 



generation means 27, the color correction equipment 5 by the 5th example of this invention has the same 
composition as the color correction equipment 1 by the 1st example of this invention shown in drawing 4 , 
and has given the same sign to the same component. Moreover, actuation of the same component is the 
same as that of the 1st example of this invention. 

[0085] Although the color sensed that I want you to be a desirable color or such colors generally exists in 
green [ of a specific object with a color picture, for example, flesh color, and plants ], and a blue sky, the 
color required of each changes somewhat with liking of a user. Then, the color correction equipment 5 by 
the 5th example of this invention has added the manual color correction processing means 25, the sample 
image storage memory 26, and the color correction parameter generation means 27 to the configuration of 
color correction equipment 1, in order to reply to the demand for every user. 

[0086] Although the manual color correction processing means 25 is equipped with the same color 
correction algorithm as the color correction processing means 16, it serves as structure which a user gives 
a color correction parameter. Here, about the object currently assumed, two or more sample images are 
recorded on the sample image storage memory 26 so that the color of an object may be distributed widely. 
[0087] The manual color correction processing means 25 displays the sample image of an amendment 
object from the sample image storage memory 26, and offers GUI for making a user perform color 
correction of the object. 

[0088] Drawing 17 is drawing showing an example of GUI used with the manual color correction 
processing means 25 of drawing 16 . In drawing 17 , by GUI which the manual color correction processing 
means 25 offers, Object A is chosen as a candidate for amendment, and the counter shows that the image 
of the 1st sheet of the sample image which has N sheets is displayed. 

[0089] The image before amendment and the image after amendment are displayed in the center of GUI, 
and it means having performed color correction processing to the object A shown by the arrow head in the 
image before amendment here. In addition, the user is made to make the representation color of the 
object A in a sample image specify using pointing devices, such as a mouse. A user adjusts the color 
correction parameters 14 until he is satisfied with the image after amendment. 

[0090] If the image of the 1st sheet is completed, the "next image display" carbon button at the upper 
right of GUI will be pushed, and it will progress to the following sample image. The information on the 
representation color set up by each sample image and a color correction parameter is held. Termination of 
the manual color correction of all sample images sends all the sets of the representation color specified by 
a user, and a color correction parameter to the color correction parameter generation means 27. 
[0091] The information on the division field of an object acquires from object color information- storage 
memory 12, it selects out of all the sets of the representation color and the color-correction parameter 
with which the representation color which exists in the field, and the color-correction parameter at that 
time have been sent from the manual color -correction processing means 25, and each division field 
describes with a color-correction parameter generation means 27 to the division field to which the average 
of a color-correction parameter is calculated and the color correction parameter storage memory 14 
corresponds. 

[0092] The representation color extract means 13 extracts read-out and a representation color for the 
distribution frequency in the field which can be distributed and division hue field of a hue of an object 
which were chosen in the object selection means 11 from the object color information memory 12. 
[0093] The color correction parameter decision means 15 determines the optimal color correction 



parameter for the representation color extracted with the representation color extract means 13 from the 
contents of storage of the color correction parameter storage memory 14. The color correction processing 
means 16 performs processing to which color correction is performed only to the representation color and 
the color near near of an object to an input image. As mentioned above, it enables color correction 
equipment 5 to perform color correction processing according to liking of a user to the object in an input 
image. 

[0094] Thus, it becomes possible to amend in a desirable color or the color of hope automatically, without 
needing masking processing and a user's interactive processing only for the color of an object especially 
important for natural images, such as green of flesh color, a blue sky, and plants, by performing color 
correction automatically to the specific object of a color picture. Moreover, it is also possible by including 
processing actuation of this invention in the main part of a color picture device, or driver software to give 
characteristic color reproduction nature to a device. 
[0095] 

[Effect of the Invention] In the automatic color correction equipment which performs color correction to 
the specific object in a color picture according to this invention as explained above Make the 
representation color of a specific object extract out of an arbitration input image, and a color correction 
parameter is made to assign to the division hue field which divides the field about the hue of a specific 
object which can be distributed, and is obtained. By making the optimal color correction parameter for the 
extracted representation color determine, and making the color correction conversion which acts only on a 
specific hue using the optimal color correction parameter perform the natural image photoed under 
various lighting environment is used as an input image, and there is no information, such as lighting 
environment of this input image and the sensitivity property of an input sensor, ■- ** -- it is effective in 
good color correction being realizable. 
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[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the field which can be hue distributed and frequency of an object. 
[Drawin g 21 It is drawing showing the condition of having divided the field of an object which can be hue 
distributed. 

[Drawing 3l It is drawing showing change of the hue before and behind the color correction of an object. 
[Drawing 4l It is the block diagram showing the configuration of the color correction equipment by the 1st 
example of this invention. 

[Drawing 5l It is drawing showing an example of GUI used with the object selection means of drawing 4 . 
[Drawing 6l It is drawing showing the example of description of the object color information storage 
memory of drawing 4 . 

[Drawing 7l It is drawing showing the example of description of the color correction parameter storage 
memory of drawing 4 . 

[Drawin g 81 It is the flow chart which shows actuation of the color correction equipment by the 1st 
example of this invention. 

[Drawin g 91 It is the block diagram showing the configuration of the color correction equipment by the 
2nd example of this invention. 

[Drawin g 101 It is drawing showing the example of description of the extended object color information 
storage memory of drawing 9 . 

[Drawing 111 It is the flow chart which shows actuation of the color correction equipment by the 2nd 
example of this invention. 

[Drawing 12l It is the block diagram showing the configuration of the color correction equipment by the 
3rd example of this invention. 

[Drawing 13l It is the flow chart which shows actuation of the color correction equipment by the 3rd 
example of this invention. 

[Drawing 14l It is the block diagram showing the configuration of the color correction equipment by the 
4th example of this invention. 

[Drawing 15] It is drawing showing an example of GUI used with the input/output equipment assignment 
means nf drawing 14 . 

[Drawing 16l It is the block diagram showing the configuration of the color correction equipment by the 
5th example of this invention. 

[Drawing 17] It is drawing showing an example of GUI used with the manual color correction processing 



means of (Ira wing 16 . 

[Description of Notations] 

1-5 Color correction equipment 

11 Object Selection Means 

12 Object Color Information Storage Memory 

13 Representation Color Extract Means 

14 Color Correction Parameter Storage Memory 

15 Color Correction Parameter Decision Means 

16 Color Correction Processing Means 

17 Extended Object Color Information Storage Memory 

18 Histogram Creation Means 

19 Distributed Count Means 

20 Object Field Distribution Storage Memory 

21 Representation Color Decision Means 

22 Object Color Information Storage Memory Classified by Input 

23 Color Correction Parameter Storage Memory Classified by Output 

24 Input/output Equipment Assignment Means 

25 Manual Color Correction Processing Means 

26 Sample Image Storage Memory 

27 Color Correction Parameter Generation Means 
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